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a 

[ff^3] f^l ©1611:3 - Kt6 t h c DN AT'feo ffl#[ 
#^ 2 ©^SH^J tf D N A 

[ft*£6] ^^5©^^^^-{cj:S^^m^T^oT, ft#3C 

[ft##7] m&mi <dh hmm&mztt-f&ififoo 

[0 0 0 1] 

3©gei&n- klt^s c DNAfej;^-©geaic*r-rs^cR-r 

§=b©T*fe§ 0 r®»fl©5fiRfi ( fctfji:ftii, &8&S©ft»rfcJ: 

[0 0 0 2] 
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©*&e>T, «*©&&fc*|&&JC»«LTV>3 (tfftiEIMB, NEW *?4 1j}U 
[0 0 0 3] 

WWF*-f >£&sh 2. s H 3 > ph v P T B >f y bfcSiaM- 

gB£tffisfft8^-:7©aTUv^7sy«-*i?&s. 3©K*-f>ii. 2fl©f 

#$tlfchU^h7T>$r^o^40T^y^S^e>^»J. SH3 K*>f >£H3 

^{c^ny>Uy^^r^y^@B^j{c^-r-g>3^^e,^iTv%^(fl. i. chen 

and M. Sudol. (1995) Proc. Natl. Sci. 92, 7819-7823)„ WW >f > £ -£© 

^^^l/TV^-S (M. J. Macias et al. (1996) Nature, 382, 646-649) 0 i&0y" 
Ut-4 7 tmmizmM'&%?k(P. Bork and M. Sudol (1994) TIBS, 19, 

531-533). WmfcMmzm&ir&mL&g.ill. I. Chen and M. Sudol. (1995) Pr 
oc. Natl. Sci. 92, 7819-7823). m&ftm&®3.¥*?>-7°UT>< y U $-12(0 
. Staub et al. (1996) EMBO J. 15, 2371-2380). «R^iStt<ffcB-J-(P. Bork and 

M. Sudol (1994) TIBS, 19, 531-533) fc£tC-££ flTfc »j. !tfj&|*fir$£&*lc 

s xmm&®m l t s tmz. nx ^ 5 . 

[0 0 0 4] 

[ii!fjB#j§?& l <fc ? £ -r & ms] 

[0 0 0 5] 

i^MSr«?^1-efc^©^a] 
d©fflRtt, aMB©RJH£:jB&'*-<&fc©i:L*r\ JS*T(l)~(7)©$8IJI!£$i&1- 
<5o 
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(2) lii(l)0iei?:3-Ft5DNA»fjto 

(3) ^(1)01915:11- Ft§t h cDNAtfeot, K#J#-£ 2 ©figK 

(4) B23W#2©&S@H#Ifr«D&5, ^(3)©DNA|r^ 

(6) «W(5)©«35/<^*~k:J:S^S««|«:TS)oT, »W(l)©fch«ga 

(7) *8B(i)©fc htK5B«K#*Sffi#. 
[0 0 0 6] 

Sc. k*j« i ©r $ y mmmzm^^t^mz&vT*-?? K&wK-r** 

&6^tt@B#J#-if 1 ©T^ y^ge#l££:2- K-TSDNASrmv^TfflSliLD 
TJfcff*S#&##*b<fflV*&;riS. !6lS(3)tfett(4)©cDNA$: 

««&^©*asic«kyjg^«;»3B'<^*-K:j|BiliLntf, *JM> te^M^© 
BCStiWIB*, ffi$LIfrftlHl&$©gttlH]B'e. cDNAtfn-F 

[0 0 0 7] 

»W(l)©gaS&>f>tf hn»|R-eDNA«:»3SS-eT^S-&6S^K:tt 
, Zl©cDNA©iIIKM^£, RN AjKU ;* ^-if 7n^-# - Zjit&KV ? 

9^¥IH«*jfii*»jK«^/j^iffi^«iffl«»3S! *f ©>r > tr h ngjiR^c^flrrtu* 

tfU*^-1f:/n^-*-£-£fr^?#-£ LTtt. pKAl, pCDM8, p 
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T3/T7 18. pT7/3 19. p B luescript 1 1& Z&W&X ^ 
[0 0 0 8] 

XDcDNAommMi&zm&x.f^m^?*- mm (5)) &fmu ^©^ 

^^f-TiiIlig$:M^lt0^, #e>*ife^ja««lft ($88(6)) £ig 
*-ttt«. 3©cDNA#zi- KLT^£geM&$£%fti?**£M-f 
#T*££ 0 ttS©jfflf?M€©Bff^C^n K>h^ihn K>£tfj&0LT 

»«S*4x«, #S©^£^frgfiMlfttf&#S3h#T*£So fcsv*tt, & 

^^DfT-ft'UBitSIillCioTrOcDNA^- K1-55fiM!#© 
#&JR*rfS::fc*»T*£$. *»B#|&S'<**-£LTIi, pUC^ pBln 
escript IK pET»9^fA, P G E X^S/^^ftif tf«a*T?£<5. 
[0 0 0 9] 

$B«(1)©«B*C«:* JI«iWlfi*eDNAS:«3KS*T4gS-B:S*^JCtt, 16 
W(3)©cD-N A ©»!&««&, ^D^-*-. *^>ft/>^ig^ JKU(A)# 

#A"T*itf (288(6)) , »W(l)©5e«S:H*iWifirtT4jS*rsi^^-e** 
c «35^^*-i:bTtt, pKAl, pCDM8, p SVK3, pMSG, pS 
VL, PBK-CMV, pBK-RSV, E B VK>7 % — , pRS, pYES2 
fc£jWfa*-e£5. £tc, pIND/V5-.His, pFLAG-CMV-2, 
pEGFP-Nl, p E G F P - C 1 ft iffe^^ ^ - bTiflV^«, Hi 
s*$T, FLAG^ty, GFPft^#a^^^#j0Lfcgfe^SeS^LT^S 
"ftiifcfeifi. K«»Jfii:LTH:, ^/I/BRIWjfiCO S 7. 3^>f--X/\ 
A^^-0mH9JteCHOftif©lg|L^^S^ m^»#, *>f3 

77';*y^^fx^/|p^Bfiftif«c-jRK:Mv^e)ns^ 288d)©gasc 
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[0 0 10] 

i&ffi j $>®m&m&. mft. m&ftm. fimm. sds-page, 

o 

[0 0 11] 

2&f£(i)(Z>gegtcW:. @B#l#^l *e*S*i<57$ y^@B^J<Z)v^&«5g{5#7 
^^Kffi^JSr^tf^^KWr^r ( 5 y K J ®?2£S#±) Zti^OK 

«c#trfcy/i/**->-s- v^y^y^-M (gst) ^0feSfc3tgaR ( 

GFP) £©Ite5fiSCfc£#«*T?£*. 
[0 0 12] 

-5„ KDDNAIi, c DNA?n-^>^tCj:£#&&£ 

[0 0 13] 

»W(3)^i:0f(4)©DNAWf^r (cDNA) ii. h^|g** c DN A 

#U U) + RNA£ltM£LTl^t£o fc MBIBfc OTtt, A#^&#«fft 
ifJCioT«lffiStlfc%)©T%*«|j|||lfi^%»Av^ c D N A l$ % (SgOj-Berg^ ( 
Okayama, H. and Berg, P., (1982) Mol. Cell Biol. 2, 161-170) ; Gubler-H 
offnan& (Gubler, U. and Hoffnan, (1983) J. Gene 25, 263-269) fcJf'V^fc 

n -. v n t fn i f ii i i rtin 

J£MlC&tf£:<J:?&3f-Y y ¥y>f& (Kato, S. et al.(1994) Gene, 150, 243-2 
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50) &MV*6£fc#g*UV\, 
[0 0 14] 

£;£U 2115bp©^--^ , >U — T^y?? (ORF) IrtLTV^c. Z(D 

O R F li, 7047^ KL"0*fc 0 3^(3) £ fctt(4 

[0 0 15] 

^tsziiiicfcy, ^(3)*fe(i(4)oc DNA£m-<D2u-y*m%lzn 

jKU^^-ifjtftfijS (PCR) ^$:ffiVNT, @WcDNA^t63tt)T' 
IS. 
[0 0 16] 

tf/tfefcMfi©*? l/*^ KlCfcSgmtf&jStlTV^ c DN A &|gJjl§(3) fe«fc 
[0017] 

[0 0 18] 
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[0 0 19] 

s 4tn¥7-3 1 3 1 8 7^&m<»mm) . 
© s a s tc *r -r & ^ j v n - ^ ju taw z m& -t z> z. t # x # & . 

[0 0 2 0] 
[HJ6M] 

m?&&*1&&Witt&&&&mKl&\t. Jtffi ("Molecular Cloning. A Laborator 
y Manual", Cold Spring Harbor Laboratory, 1989) &Cfi£o fflmBB&£T$ 

mmmau mxfizfcfo&mttfmvmwmizfe'otc.. cdna^i«k aato 

, S. et al.(1994) Gene, 150, 243-250) lCfi£ofc„ 
(1) cDNA^n-->^ 

h^cDNA7>f^7<J- (W09 7/0 3 1 9 0£fft j^&a^Rl/fe 
•cDNA^D-^©^«««tSB!?!I»)tCD*g», ^D->HP034 9 4 ?:#fc 
o 3<Z)?n->te, 291b P 0 5' #ffflR&& 2115b P CDORF, 263bp©3' fm 

[0 0 2 1] 
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@i2^J£M^TGenBank£&^l / fc£3 3 % e S T 0^iZ9O%&,±0^m^^t 
Z>%<D (fclAtf, 7Z-ti/3 >#-5§-A1758365) tf&&Ltci)K &ftmm&®T*Z 

[0 0 2 2] 
[0 0 2 3] 

mi] 



sag 




















HP03494 




43 


EILVHAGWEKCWSRRENRP YYFNRFTNQ S1»WEMPVLGQHD 




Npw38 




46 


EGTLP PSWYKWDPSCX5LPYYWNAim3LVSVa5PHDPNSV 


BAA76400 


Yap_jfuman 




171 


VPLPAGWEMAKTSS . GQRYFLNH I DQTTTWQDPRKAML S 


P46937 


Yap_Chick- 


-1 


169 


VPI .PPGWEMAKTPS . GQR YFLNHI DQTTTWQDPRKAMLS 


P4693 6 


Yap_Mouse- 


-1 


156 


VPLPAGWaiAKTSS . GQRYFLNHNDQTTTWQDPRKAMLS 


P46938 


Ned4__Mouse- 


-1 


40 


SPl.PPGWEERQDVL. GKTYYVNHESRRTQWKRPSPDDDL 


P46935 


Ned4_Huroan- 


-1 


218 


SPLPPGWEERODXL . GRTYYVNHESRKTQWKRPTPQE9JL 


P46934 


Ned4_House- 


2 


196 


SGLPPGWEEKQDDR . GRSYYVDHNSXTTTWSKPTMQDDP 


P46935 


Ned4_Human- 


2 


375 


SGLPPGWEEKQDER . GRSYYVDHNSRTTTWTK PTVQATV 


P46934 


DOQCl__Huni£Xl 




3055 


TSVQGPWERAISEN. KVPYY INHETQTTCWDH PKMTELY 


P11532 


D»d^ttouse 




3048 


TSVQGPWERAI SPN . KVPYYINHETQTTCWDHPW4TE1»Y 


P11531 


FE65__Rnt 




42 


SDLPAGWMRVQJ7TS . GTYYWHI . PTCTTQWEPPGRASPS 


P46933 


Msbl /Human 




249 


IVL P PNWKTARDPE . GKTYYYHVPTRQTQWDPPTWESPG 




IQGA_Human 




679 


GDNNSKWVKHWVKG . G YYYYHNLETQEGGWDE PPNFVQN 


P46940 


FBPll-l_Mouse 


1 


WTEHKSPD. GRTYYYNTETKQSTOEKPDDLKTP 


040747 


FBPll-2_Mouse 


36 


LJ.SKCPWKTYKSDS . GKPYYYNSQTKESRWAKP 


U40747 



[0 0 2 4] 

(2) ;-^yzfuv V 




1 1 -3 3 2 5 7 2 



Clontech*±$«) MNAy-^fcbtffl^fc, zfU — ^ft. L>T. 5r£^HP0349 
4 cDNA£>EcoRI-Not I ^ytf&Zf^J ^-^^U l/*f*?y MPharmaciaft 

Si) KJ:yift»fB5'</l/LTJ8^fc. ;-f>/D*;hA>f^J^f-i'3> 

mm. it&m. mm. ?^m. mm. mm. m&m. mm. >bm. *®. 

A * 3f - bf > ^ & * 0 T? & 6 r t tfxk m £ ft tc . 

(3) >f:/tf bn«RK:J:*SB*teJ* 

roiss [ 35 s] »3gjg%S:5^r>r y h-^T'7^n 

fee ^fto^/S^y MctfJItf>y*n hn-;wct£oT*7&ofco y°5^$ K 
2A*g£, T N T^-9-^j|9«i5sjlii««jKi»i2.5/i K Mc#JI) 0.5 

Al> T^yHaR^* 2m1> [ 35 S] ( 

7V->>-YA*t) 2 a 1 (0.35MBq//t 1) , T7RNA/ffy*^--t?0.5/u 1, 
RNasin 20U^^t?^ft25^ l©M^*T*301CT*90^^HlS$itfeo 
3 ti l\ZSDSVy7V>>fAy7T- (125»M h D pH 6.8, 120 

■m 2-^;p*^hx^;-;K 2%sdsM, o.025%y'D i Ey i; 

20%^U-fen-;i/) 2m1&JD*., 95*C 3^^*D|^«taLfe^ SDS-jK 

^S80 , 618 e # H C 80kDa©»lRgfc £ L . 
( 4 ) C J: * G S T Wi&m. & St ©»3R 

- (ge#l#-5f4) £SalIfg=f^&£tf;&|Jbfcf?ltri K>£T£^ti26 »er©y> 
ft>^^7^7- (@B^l/#-^5) pBP03494£l|M£LTPCRlCj: *J 

BK««?:«fibfe. PCRjg%£EcoRIT*MffcU pGEX-5X-l(Phar B acia*±S5?) 
i fjjgr1ll«mirt«*^^---»ttWTMf.*lll titfa.iflitAMitiiinfnyiifriat 
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ina.. 3e>£37TCT*2.5B#igj&iiLfc. mfazmfoiz.£vftML. mmmm (50 

mM Tris-HCl (pH7.5) , lmM EDTA-1% Triton X-100 , 0.2ft SDS, 0.2 mM PMSF 

) tc$§#u -n-80TCT*«jgs*iifcji¥$-&feftV m^mmwzfi^t=.o 1000 x 

^-bUfc. ^-X£+#ft#L£gL (10 mM Tris-50 mM 401/ 

#?-*y) T*iil!-&g65?£?§mLfe„ ^*^J110 kDa®GST-HP03494 

Stmt $ -f > 40%^M£ftJg®# £GST7 7-f-f--f-;&52»JCJ:»; GSimft £ 
Rfc V* fee mM *J ®# £ $ JCGST-HP03494(D$iM^ 5 A tC <fc »J iffig L fc 0 

(6) ^x^^>^D'y h 

t h7^f ^n-9-;i/U-^iJl}g^HT-1080(Z)^^S:SDS-PAGElC<fc »J#lfcU PVD 
VBzfUy hLtcfe, 5%*3rlx^)l2 Tween20-PBS (TPBS) T'l^ 

iiST'^O *;*>j^U ^^TPBS-eiOOOO^^bfe*©^ 1 B|pfg-f >3PzlK 
-hlfe. TPBST*3lel8fc#U $ ^CTPBST 10000 »7-!J-^;i/>*\ 
**#-tf«ihr¥ifctf-0-3rIgG£ lmffljy*^'*- Mfc„ TPBST4®^L 
. (Aaershaa {c J; »J »3"i6S*Ttftffi t £ 3 3. #^fi80kDa© 

(7) GFP»£gfiK©»SJ 

- (IB^WM) £Sal lMffiU&ZZtttiQLtzW±n K>*T?fe£tr26 nerOD 
7>^1=:>*:/5-f V- (@H^J##5) £J9V\ pHP03494£HM£ bTPCRKJ: 
y«l«««S:«(it/fe. PCBgftfc EcoRI., Sal n?8HfcU GFPjlfe^geM^ 
^M^^^-PEGFP-C2(C1 ntech?±^)(DEcoRI^{C^ALfco &SSB#J£5i§g 
#?>tlfcpEGFP-C2-HP03494$:UjK7x^^3>MlCj:*JHeLaaiBaiC 
h Lfc. «3fe8««lCJ:y«&Lfcfc;i5pEGFP-C2S: h^>^7oi^ 
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(8) RNAjKU^^— fe*II C*3gK>>f>(CTD)2:<Z)^ 
Ba«HIjg»#ffi?:#jDUfeaiKlg*&3K> *^^*633 Ber©t>X^7^7 
- (S!#l#*6) ^EcoRIS»»ffiS;f ; fJpLfe«c±3K>*T?%^tf33 ner©7 
>^-fe>X^^>fv- Sr/Bv\ pHP03494£HMi:LTPCRtC<):y 

WWK^>f>€:3-K-r*HW**«:it«lbfe. PCRgtlfc BamHK EcoRlT?»fc 
U PGEX-5X-l(Pharmaciafr§g)©BamHI-EcoRI^&lc|fALfco (4) £ 

MKC LT^lBSfc-e&^Sit, GST£BP03494©WW >f >©ift-£gft^GST-HP 
03494W£fe £*lfcSDS-PAGET!3*Lfc«, PTOFflUcfc^U 32 P^;i/L£GS 
T-CTD^fc«, St«rffi*KIJ:»; U >Hfl:Lfc 32 P-GST-pCTD (U>»ft#) (Hirose 
, Y and Man ley, J. L. (1998) Nature, 395 , 93-96) £ >f y h U 77 

-?XX#>&(Kaelin, Jr.et al., (1992) Cell, 70, 351-364) IC J: y&ffi h 
fc. HP03494©WW F* >f y >aftStifcCTDfc i »J &< ZttfBZtl 

[0 0 2 5] 

[ft*!©***] 

NA, I0gfiI$:3-Kt5bhcDNA, £*#£©£ hfltfiBJClc^s 
ttfcfcWW*. 3®|g^cDiia®fcJ:tKm^t±, ft&£©*a©»ffi£J:tftt 

[0 0 2 6] 
[SAW 

SEQUENCE LISTING 

^< 1|Q> Jap an Sc l finj r ^ani JfichnoAagy Cruwation «m+~-m*.~^ , >v . 

_<120> W^WSb h^gai^f - KtS c DN A 
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<130> NP99457-YS 

<140> 

<141> 

<160> 7 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 704 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ala Asn Glu Asn His Gly Ser Pro Arg Glu Glu Ala Ser Leu Leu 

1 5 10 15 

Ser His Ser Pro Gly Thr Ser Asn Gin Ser Gin Pro Cys Ser Pro Lys 

20 25 30 

Pro He Arg Leu Val Gin Asp Leu Pro Glu Glu Leu Val His Ala Gly 

35 40 45 

Trp Glu Lys Cys Trp Ser Arg Arg Glu Asn Arg Pro Tyr Tyr Phe Asn 

50 55 60 

Arg Phe Thr Asn Gin Ser Leu Trp Glu Met Pro Val Leu Gly Gin His 
65 70 75 80 

Asp Val He Ser Asp Pro Leu Gly Leu Asn Ala Thr Pro Leu Pro Gin 

85 90 95 

Asp Ser Ser Leu Val Glu Thr Pro Pro Ala Glu Asn Lys Pro Arg Lys 

100 105 110 

Arg Gin Leu Ser Glu Glu Gin Pro Ser Gly Asn Gly Val Lys Lys Pro 

115 120 125 

Lys He Glu He Pro Val Thr Pro Thr Gly Gin Ser Val Pro Ser Ser 
130 135 140 
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145 150 155 160 

Glu Asp Lys Gin Gin Ala Ala Leu Leu Arg Pro Thr Glu Val Tyr Trp 

165 170 175 

Asp Leu Asp He Gin Thr Asn Ala Val He Lys His Arg Gly Pro Ser 

180 185 190 

Glu Val Leu Pro Pro His Pro Glu Val Glu Leu Leu Arg Ser Gin Leu 

195 200 205 

He Leu Lys Leu Arg Gin His Tyr Arg Glu Leu Cys Gin Gin Arg Glu 

210 215 220 

Gly He Glu Pro Pro Arg Glu Ser Phe Asn Arg Trp Met Leu Glu Arg 
225 230 235 240 

Lys Val Val Asp Lys Gly Ser Asp Pro Leu Leu Pro Ser Asn Cys Glu 

2 45 250 255 

Pro Val Val Ser Pro Ser Met Phe Arg Glu He Met Asn Asp He Pro 

2 60 265 . 270 

He Arg Leu Ser Arg He Lys Phe Arg Glu Glu Ala Lys Arg Leu Leu 

2 ?5 280 285 

Phe Lys Tyr Ala Glu Ala Ala Arg Arg Leu He Glu Ser Arg Ser Ala 

2 90 295 300 

Ser Pro Asp Ser Arg Lys Val Val Lys Trp Asn Val Glu Asp Thr Phe 
305 310 315 320 

Ser Trp Leu Arg Lys Asp His Ser Ala Ser Lys Glu Asp Tyr Met Asp 

3 2 5 330 335 

Arg Leu Glu His Leu Arg Arg Gin Cys Gly Pro His Val Ser Ala Ala 

340 345 350 

Ala Lys Asp Ser Val Glu Gly He Cys Ser Lys He Tyr His He Ser 

355 360 365 

i lffU i i l TIT v %UdK*AnUilUrg Gl«-Uf> to,Lfu Ala Tfp | |BM t Y ^ 



370 375 380 
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Glu Asn Asn He Ser Glu Glu Val Glu Ala Pro Glu Val Glu Pro Arg 
385 390 395 400 

Leu Val Tyr Cys Tyr Pro Val Arg Leu Ala Val Ser Ala Pro Pro Met 

405 410 415 

Pro Ser Val Glu Met His Met Glu Asn Asn Val Val Cys He Arg Tyr 

420 425 430 

Lys Gly Glu Met Val Lys Val Ser Arg Asn Tyr Phe Ser Lys Leu Trp 

435 440 445 

Leu Leu Tyr Arg Tyr Ser Cys He Asp Asp Ser Ala Phe Glu Arg Phe 

450 455 460 

Leu Pro Arg Val Trp Cys Leu Leu Arg Arg Tyr Gin Met Met Phe Gly 
465 470 475 480 

Val Gly Leu Tyr Glu Gly Thr Gly Leu Gin Gly Ser Leu Pro Val His 

485 490 495 

Val Phe Glu Ala Leu His Arg Leu Phe Gly Val Ser Phe Glu Cys Phe 

500 505 510 

Ala Ser Pro Leu Asn Cys Tyr Phe Arg Gin Tyr Cys Ser Ala Phe Pro 

515 520 525 

Asp Thr Asp Gly Tyr Phe Gly Ser Arg Gly Pro Cys Leu Asp Phe Ala 

530 535 540 

Pro Leu Ser Gly Ser Phe Glu Ala Asn Pro Pro Phe Cys Glu Glu Leu 
545 550 555 560 

Met Asp Ala Met Val Ser His Phe Glu Arg Leu Leu Glu Ser Ser Pro 

565 570 575 

Glu Pro Leu Ser Phe He Val Phe He Pro Glu Trp Arg Glu Pro Pro 

580 585 590 

Thr Pro Ala Leu Thr Arg Met Glu Gin Ser Arg Phe Lys Arg His Gin 
595 600 605 

IW 1IU Lil HbWrtie-fttu-ffg M fyi ilk Lff L -ly &i U n Ml 1 * 



I 
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610 615 
He Cys Lys Lys GIu GIu Met His Tyr Lys Ala 
625 630 635 

Val Leu Phe Leu Gin Asn Asp Pro Gly Phe Ala 

645 650 
Pro GIu Arg Leu Gin Glu Leu Ser Ala Ala Tyr 

660 665 
Ser His Ser Ser Gly Ser Ser Ser Ser Ser Ser 

675 680 
Arg Asp Ser Gly Arg Glu Gin Gly Pro Ser Arg 

690 695 
<210> 2 
<211> 2112 
<212> DNA 

<213> Homo sapiens 
<400> 2 

atggccaatg agaatcacgg cagcccccgg gaggaagcgt 
ggtacctcca atcagagcca gccctgttct ccaaagccaa 
ccagaggagc tggtgcatgc aggctgggag aagtgctgga 
tactacttca accgattcac caaccagtcc ctgtgggaga 
gatgtgattt cggacccttt ggggctgaat gcgaccccac 
gtggaaactc ccccggctga gaacaagccc agaaagcggc 
agcggcaatg gtgtgaagaa gcccaagatt gaaatcccag 
gtgcccagct cccccagtat cccaggaacc ccaacgctga 
gaagataaac agcaggcagc tctcctacga cccactgagg 
cagaccaatg ctgtcatcaa gcaccggggg ccttcagagg 
gtggaactgc tccgctctca gctcatcctg aagcttcggc 
cag&ag cgag 



620 

Val His Asn Thr Ala 
640 

Lys Trp Ala Pro Thr 

655 

Arg Gin Ser Gly Arg 

670 

Ser Glu Ala Lys Asp 
685 

Glu Pro His Pro Thr 
700 



ccctgctgag 
tccgcctggt 
gccggaggga 
tgcccgtgct 
tgccccaaga 
agctctcgga 
tgacacccac 
agatgtgggg 
tctactggga 
tgctgccccc 
agcactatcg 



tcactcccca 60 
tcaggacctc 120 
gaatcgtccc 180 
ggggcagcac 240 
ctcaagcttg 300 
agagcagcca 360 
aggccagtcg 420 
tacgtcccct 480 
cctggacatc 540 
gcatcccgaa 600 
ggagctgtgc 660 



aaggtggtag acaaaggatc tgaccccctg ttgcccagca actgtgaacc agtcgtgtca 780 
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ccttccatgt ttcgtgaaat catgaacgac attcctatca ggttatcccg aatcaagttc 840 
cgggaggaag ccaagcgcct gctctttaaa tatgcggagg ccgccaggcg gctcatcgag 900 
tccaggagtg catcccctga cagtaggaag gtggtcaaat ggaatgtgga agacaccttt 960 
agctggcttc ggaaggacca ctcagcctcc aaggaggact acatggatcg cctggagcat 1020 
ctgcggaggc agtgtggccc ccacgtctcg gccgcagcca aggactccgt ggaaggcatc 1080 
tgcagtaaga tctaccacat ctccctggag tacgtcaaac ggatccgaga gaagcacctt 1140 
gccatcctca aggaaaacaa catctcagag gaggtggagg cccctgaggt ggagccccgc 1200 
ctagtgtact gctacccagt ccggctggct gtgtctgcac cgcccatgcc cagcgtggag 1260 
atgcacatgg agaacaacgt ggtctgcatc cggtataagg gagagatggt caaggtcagc 1320 
cgcaactact tcagcaagct gtggctcctt taccgctaca gctgcattga tgactctgcc 1380 
tttgagaggt tcctgccccg ggtctggtgt cttctccgac ggtaccagat gatgttcggc 1440 
gtgggcctct acgaggggac tggcctgcag ggatcgctgc ctgtgcatgt ctttgaggcc 1500 
ctccaccgac tctttggcgt cagcttcgag tgcttcgcct cacccctcaa ctgctacttc 1560 
cgccagtact gttctgcctt ccccgacaca gacggctact ttggctcccg cgggccctgc 1620 
ctagactttg ctccactgag tggttcattt gaggccaacc ctcccttctg cgaggagctc 1680 
atggatgcca tggtctctca ctttgagaga ctgcttgaga gctcaccgga gcccctgtcc 1740 
ttcatcgtgt tcatccctga gtggcgggaa cccccaacac cagcgctcac ccgcatggag 1800 
cagagccgct tcaaacgcca ccagttgatc ctgcctgcct ttgagcatga gtaccgcagt 1860 
ggctcccagc acatctgcaa gaaggaggaa atgcactaca aggccgtcca caacacggct 1920 
gtgctcttcc tacagaacga ccctggcttt gccaagtggg cgccgacgcc tgaacggctg 1980 
caggagctga gtgctgccta ccggcagtca ggccgcagcc acagctctgg ttcttcctca 2040 
tcgtcctcct cggaggccaa ggaccgggac tcgggccgtg agcagggtcc tagccgcgag 2100 
cctcacccca ct 2112 
<210> 3 
<211> 2669 
<212> DNA 

<213> Hodo sapiens 
<220> 
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<222> (292) (2406) 
<400> 3 

acacaagatg gcggcagcgg cgctggggag ggcgaggcgg aggcggcaaa acgggcggtc 60 
gagcagaacg tgtagccgcg tcccctccag tccgctccgg gcagctgctg atgcaaggaa 120 
tcccctgggc tcccgtccac tccactgctg accagcccat tcgcctgtgc tgagtcttcc 180 
tgcaggcctt tccttgcctc tgtgggaccc tgtgggggtc catccggctg gagaagaaaa 240 
gcctctcatg ctaacgttgc agaccccaga gggtcctgtg tgggtgtgga g atg gcc 297 

Met Ala 
1 

aat gag aat cac ggc age ccc egg gag gaa gcg tec ctg ctg agt cac 345 
Asn Glu Asn His Gly Ser Pro Arg Glu Glu Ala Ser Leu Leu Ser His 

5 10 15 

tec cca ggt ace tec aat cag age cag ccc tgt tct cca aag cca ate 393 
Ser Pro Gly Thr Ser Asn Gin Ser Gin Pro Cys Ser Pro Lys Pro He 

20 25 30 

cgc ctg gtt cag gac etc cca gag gag ctg gtg cat gca ggc tgg gag 441 
Arg Leu Val Gin Asp Leu Pro Glu Glu Leu Val His Ala Gly Trp Glu 
35 40 45 50 

aag tgc tgg age egg agg gag aat cgt ccc tac tac ttc aac cga ttc 489 
Lys Cys Trp Ser Arg Arg Glu Asn Arg Pro Tyr Tyr Phe Asn Arg Phe 

55 60 65 

acc aac cag tec ctg tgg gag atg ccc gtg ctg ggg cag cac gat gtg 537 
Thr Asn Gin Ser Leu Trp Glu Met Pro Val Leu Gly Gin His Asp Val 

70 75 80 

att teg gac cct ttg ggg ctg aat gcg acc cca ctg ccc caa gac tea 585 
He Ser Asp Pro Leu Gly Leu Asn Ala Thr Pro Leu Pro Gin Asp Ser 
85 90 95 

^agc^ttg gtg ga a,ac t i £f < T r cg , get - gag , aa r i nng^uccc^aga aag egg 6 a»P— § gfr| 
Ser Leu Val Glu Thr Pro Pro Ala Glu Asn Lys Pr Arg Lys Arg Gin 



4#¥ 1 1 -3 3 2 5 7 2 



100 105 110 

etc teg gaa gag cag cca age ggc aat ggt gtg aag aag ccc aag att 681 
Leu Ser Glu Glu Gin Pro Ser Gly Asn Gly Val Lys Lys Pro Lys He 
115 120 125 130 

gaa ate cca gtg aca ccc aca ggc cag teg gtg ccc age tec ccc agt 729 
Glu lie Pro Val Thr Pro Thr Gly Gin Ser Val Pro Ser Ser Pro Ser 

135 140 145 

ate cca gga ace cca acg ctg aag atg tgg ggt acg tec cct gaa gat 777 
He Pro Gly Thr Pro Thr Leu Lys Met Trp Gly Thr Ser Pro Glu Asp 

150 155 160 

aaa cag cag gca get etc eta cga ccc act gag gtc tac tgg gac ctg 825 
Lys Gin Gin Ala Ala Leu Leu Arg Pro" Thr Glu Val Tyr Trp Asp Leu 

165 170 175 

gac ate cag ace aat get gtc ate aag cac egg ggg cct tea gag gtg 873 
Asp He Gin Thr Asn Ala Val He Lys His Arg Gly Pro Ser Glu Val 

180 185 190 

ctg ccc ccg cat ccc gaa gtg gaa ctg etc cgc tct cag etc ate ctg 921 
Leu Pro Pro His Pro Glu Val Glu Leu Leu Arg Ser Gin Leu He Leu 
195 200 205 210 

aag ctt egg cag cac tat egg gag ctg tgc cag cag cga gag ggc att 969 
Lys Leu Arg Gin His Tyr Arg Glu Leu Cys Gin Gin Arg Glu Gly He 

215 220 225 

gag cct cca egg gag tct ttc aac cgc tgg atg ctg gag cgc aag gtg 1017 
Glu Pro Pro Arg Glu Ser Phe Asn Arg Trp Met Leu Glu Arg Lys Val 

230 235 240 

gta gac aaa gga tct gac ccc ctg ttg ccc age aac tgt gaa cca gtc 1065 
Val Asp Lys Gly Ser Asp Pro Leu Leu Pro Ser Asn Cys Glu Pro Val 



245 250 255 
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Val Ser Pro Ser 
260 

tta tec cga ate 
Leu Ser Arg He 

275 

tat gcg gag gec 
Tyr Ala Glu Ala 



Met Phe Arg Glu He Met 

265 

egg gag gaa gec 
Arg Glu Glu Ala 



gac agt 
Asp Ser 

ctt egg 
Leu Arg 

gag cat 
Glu His 
340 
gac tec 
Asp Ser 
355 

tac gtc 
Tyr Val 



agg aag 
Arg Lys 
310 
aag gac 
Lys Asp 
325 

ctg egg 
Leu Arg 

gtg gaa 
Val Glu 

aaa egg 
Lys Arg 



aac ate tea gag 
Asn He Ser Glu 
390 

tac tgc tac cca 
Tw Gyo T yg^Prtr 



aag ttc 
Lys Phe 
280 
gee agg 
Ala Arg 
295 

gtg gtc 
Val Val 

cac tea 
His Ser 

agg cag 
Arg Gin 

ggc ate 
Gly He 
360 
ate cga 
He Arg 
375 

gag gtg 
Glu Val 

gtc egg 



egg etc 
Arg Leu 

aaa tgg 
Lys Trp 

gec tec 
Ala Ser 
330 
tgt ggc 
Cys Gly 
345 

tgc agt 
Cys Ser 

gag aag 
Glu Lys 

gag gee 
Glu Ala 

ctg get 
Leu Ala 



ate gag 
He Glu 
300 
aat gtg 
Asn Val 
315 

aag gag 
Lys Glu 

ccc cac 
Pro His 

aag ate 
Lys He 

cac ctt 
His Leu 
380 
cct gag 
Pro Glu 
395 

gtg tct 
Val S e r 



Asn Asp He Pro He Arg 
270 

aag cgc ctg etc ttt aaa 1161 
Lys Arg Leu Leu Phe Lys 
285 290 
tec agg agt gca tec cct 1209 
Ser Arg Ser Ala Ser Pro 
305 

gaa gac ace ttt age tgg 1257 
Glu Asp Thr Phe Ser Trp 

320 

gac tac atg gat cgc ctg 1305 
Asp Tyr Met Asp Arg Leu 

335 

gtc teg gec gca gec aag 1353 
Val Ser Ala Ala Ala Lys 
350 

tac cac ate tec ctg gag 1401 
Tyr His He Ser Leu Glu 
365 370 
gec ate etc aag gaa aac 1449 
Ala He Leu Lys Glu Asn 
385 

gtg gag ccc cgc eta gtg 1497 
Val Glu Pro Arg Leu Val 
400 

gca ccg ccc atg ccc age 1545 
Ala Pro Pro Mot Pro Ser 



405 



410 



415 
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gtg gag atg cac atg gag aac aac gtg gtc tgc ate egg tat aag gga 
Val GIu Met His Met Glu Asn Asn Val Val Cys He Arg Tyr Lys Gly 

420 425 430 

gag atg gtc aag gtc age cgc aac tac ttc age aag ctg tgg etc ctt 
Glu Met Val Lys Val Ser Arg Asn Tyr Phe Ser Lys Leu Trp Leu Leu 
435 440 445 450 

tac cgc tac age tgc att gat gac tct gee ttt gag agg ttc ctg ccc 
Tyr Arg Tyr Ser Cys He Asp Asp Ser Ala Phe Glu Arg Phe Leu Pro 

455 460 465 

egg gtc tgg tgt ctt etc cga egg tac cag atg atg ttc ggc gtg ggc 
Arg Val Trp Cys Leu Leu Arg Arg Tyr Gin Met Met Phe Gly Val Gly 

470 475 480 

etc tac gag ggg act ggc ctg cag gga teg ctg cct gtg cat gtc ttt 
Leu Tyr Glu Gly Thr Gly Leu Gin Gly Ser Leu Pro Val His Val Phe 

485 490 495 

gag gee etc cac cga etc ttt ggc gtc age ttc gag tgc ttc gee tea 
Glu Ala Leu His Arg Leu Phe Gly Val Ser Phe Glu Cys Phe Ala Ser 

500 505 510 

ccc etc aac tgc tac ttc cgc cag tac tgt tct gee ttc ccc gac aca 
Pro Leu Asn Cys Tyr Phe Arg Gin Tyr Cys Ser Ala Phe Pro Asp Thr 
515 520 525 530 

gac ggc tac ttt ggc tec cgc ggg ccc tgc eta gac ttt get cca ctg 
Asp Gly Tyr Phe Gly Ser Arg Gly Pro Cys Leu Asp Phe Ala Pro Leu 

535 540 545 

agt ggt tea ttt gag gee aac cct ccc ttc tgc gag gag etc atg gat 
Ser Gly Ser Phe Glu Ala Asn Pro Pr Phe Cys Glu Glu Leu Met Asp 

550 555 560 

gee atg gtc tct cac ttt gag aga ctg ctt gag age tea ccg gag ccc 
Al'a'^et Val giraffinrlu Arg Leu 'Leu (ilu Ser ker pro uiu 



1593 



1641 



1689 



1737 



1785 



1833 



1881 



1929 



1977 



2025 



purlin -nf ^ u vu — o x yj o *± o i 
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565 570 575 

ctg tec ttc ate gtg ttc ate cct gag tgg egg gaa ccc cca aca cca 2073 
Leu Ser Phe He Val Phe He Pro Glu Trp Arg Glu Pro Pro Thr Pro 

580 585 590 

gcg etc ace cgc atg gag cag age cgc ttc aaa cgc cac cag ttg ate 2121 
Ala Leu Thr Arg Met Glu Gin Ser Arg Phe Lys Arg His Gin Leu He 
595 600 605 610 

ctg cct gee ttt gag cat gag tac cgc agt ggc tec cag cac ate tgc 2169 
Leu Pro Ala Phe Glu His Glu Tyr Arg Ser Gly Ser Gin His He Cys 

615 620 625 

aag aag gag gaa atg cac tac aag gee gtc cac aac acg get gtg etc 2217 
Lys Lys Glu Glu Met His Tyr Lys Ala Val His Asn Thr Ala Val Leu 

63 <> 635 640 

ttc eta cag aac gac cct ggc ttt gec aag tgg gcg ccg acg cct gaa 2265 
Phe Leu Gin Asn Asp Pro Gly Phe Ala Lys Trp Ala Pro Thr Pro Glu 

645 650 655 

egg ctg cag gag ctg agt get gee tac egg cag tea ggc cgc age cac 2313 
Arg Leu Gin Glu Leu Ser Ala Ala Tyr Arg Gin Ser Gly Arg Ser His 

660 665 670 

age tct ggt tct tec tea teg tec tec teg gag gec aag gac egg gac 2361 
Ser Ser Gly Ser Ser Ser Ser Ser Ser Ser Glu Ala Lys Asp Arg Asp 
675 680 685 690 

teg ggc cgt gag cag ggt cct age cgc gag cct cac ccc act taa 2406 
Ser Gly Arg Glu Gin Gly Pro Ser Arg Glu Pro His Pro Thr 

695 700 705 

catatcctgc ggggaggagg agccccaggg gtgetagtet ggactgctgg gactcgggcc 2466 
cctggggcct cagagggacc ccggctgcca ctgacatatg aagattatgg ttctgecagg 2526 
grtrrrrtrr rtgrrtotcc ccaagtcctc arrtcuMct ccotoooaet ■■e ccatgtata flnnn 
taggtcctga tgccttccca accccgcccc tcaccctgtt gccaccttgt ttcatttgta 2646 
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aaaggaaata cagaaacccc ccc 2669 
<210> 4 
<211> 26 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
<400> 4 

ccgaattcat ggccaatgag aatcac 26 
<210> 5 
<211> 26 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
<400> 5 

ccgtcgactt aagtggggtg aggctc 26 
<210> 6 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Synthesized oligonucleotide 
<400> 6 

cgaggatccg ttcaggacct cccagaggacg eta 33 
<210> 7 
<211> 33 
<212> DNA 



wffw^^i u win 
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<220> 

<213> Synthesized oligonucleotide 
<400> 7 

cgagaattcc gaaatcacat cgtgctgccc cag 



33 
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mm) 

cDNA&St#1-5„ 

cDNA, fcJ:tf±8B©l: 
[31JRBI] fcb 
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^ [396020800] 
^3!¥J!B 1 9 9 8^ 2^240 
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